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1
HYDRAULIC DOOR SNUBBER

TECHNICAL FIELD

This disclosure relates to shovel dippers, and particularly
to a hydraulic door snubber for shovel dippers.

BACKGROUND

This section is intended to provide a background or context
to the invention recited in the claims. The description herein
may include concepts that could be pursued, but are not
necessarily ones that have been previously conceived or pur-
sued. Therefore, unless otherwise indicated herein, what is
described in this section is not prior art to the description and
claims in this application and is not admitted to be prior art by
inclusion in this section.

Shovel dippers are formed with teeth at their leading edge
and a dipper door that normally closes the rear ofthe dipperto
hold earth and other materials that are loaded into the dipper
by the action of the shovel. The dipper door must be held
closed while the dipper is being loaded and while the load in
the dipper is swung to a deposit point. At that point, the dipper
door is opened to allow the contents of the dipper to empty.
The door is typically held closed by a mechanical latch, and is
released by a cable or trip wire rope to allow the door to swing
open under its own weight and the weight of the contents of
the dipper. The door is re-latched by allowing it to swing
closed by virtue of'its own weight and the changing attitude of
the dipper as the dipper rotates back in preparation for its next
loading cycle. Dippers typically are equipped with a braking
device on the dipper door linkage to reduce the swing speed as
the door swings open and closed.

Conventional dipper door braking devices typically utilize
a spring loaded bolted connection. As the door swings open or
closed by virtue of its own weight, the bolted connection
provides friction, reducing the swing speed of the dipper door.
The bolted connection is typically tightened to a predeter-
mined torque value to achieve the necessary friction braking
force. However, the bolted connection tends to lose its torque
value as the braking device wears. To maintain the predeter-
mined torque value, the bolted connection must be adjusted
regularly, resulting in machine downtime.

An example of another conventional dipper door braking
device can be found in U.S. Pat. No. 6,467,202, issued Oct.
22, 2002, for “Dynamically Active Dipper Door Mecha-
nism.” This patent discloses a door that is controlled by a
brake pivotally linking the door to the dipper. The brake may
be controlled by linkage actuated by a linear actuator. This
conventional dipper door braking device must be actuated to
provide a braking force to the dipper door. Therefore, if not
actuated, the braking device may permit the dipper door to
swing freely by virtue of its own weight, potentially damag-
ing the dipper or other machine components.

SUMMARY

Anembodiment of the present disclosure relates to a dipper
assembly for a mining shovel. The dipper assembly includes
a dipper having a dipper back and an open dipper bottom, a
dipper door pivotally mounted to the dipper, configured to
pivot between an open position and a closed position with a
swing speed, and to cover the open dipper bottom, and one or
more hydraulic snubbers. The hydraulic snubbers include a
base having one or more connecting plates, one or more
mounting plates coupled to the base and configured to receive
a link extending from the dipper door, one or more friction
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plates positioned parallel to the mounting plates and the link,
and a hydraulic cylinder configured to clamp the mounting
plates, the connecting plates, the friction plates and the link
together, reducing the swing speed of the dipper door.

Another embodiment of the present disclosure relates to a
hydraulic snubber for a door. The hydraulic snubber includes
a base receiving the hydraulic cylinder and configured to
couple to a pivotally mounted link, one or more mounting
plates coupled to the base and configured to receive a link
extending from the door, one or more friction plates posi-
tioned parallel to the mounting plates and the link, and a
hydraulic cylinder configured to clamp the mounting plates,
the friction plates and the link together.

Another embodiment of the present disclosure relates to a
method for installing a hydraulic snubber for a dipper door.
The method includes providing a base having one or more
connecting plates configured to receive a hydraulic cylinder,
providing one or more mounting plates configured to receive
a hydraulic cylinder, providing one or more friction plates
configured to receive a hydraulic cylinder, providing a link
configured to pivot about the base, the link having one or more
mating plates configured to receive a hydraulic cylinder, posi-
tioning the mounting plates, friction plates, and mating plates
adjacent to and parallel to each other, inserting a hydraulic
cylinder through the base and through each of the mounting
plates, friction plates, and mating plates, retaining the hydrau-
lic cylinder substantially within the base, and applying com-
pressive force to the hydraulic snubber by pumping pressur-
ized hydraulic fluid into the hydraulic cylinder, reducing the
pivotal motion of the link about the base.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will become more fully understood from
the following detailed description, taken in conjunction with
the accompanying figures, wherein like reference numerals
refer to like elements, in which:

FIG. 1 is a side view of a mining shovel having a dipper.

FIG. 2 is a front perspective view of a dipper assembly,
according to an exemplary embodiment.

FIG. 3 is aback perspective view of the dipper assembly of
FIG. 2.

FIG. 4 is atop view of a hydraulic door snubber for a dipper
assembly, according to an exemplary embodiment.

FIG. 5 is a detailed side view of the hydraulic door snubber,
shown in the 5-5 direction according to FIG. 4.

FIG. 6 is a detailed side view of the hydraulic door snubber,
shown in the 6-6 direction according to FIG. 4.

FIG. 7 is a cross-section view of the hydraulic door snub-
ber, shown in the 7-7 direction according to FIG. 5.

FIG. 8 is a schematic representation of a hydraulic system
of'the present disclosure, according to an exemplary embodi-
ment.

FIG. 9 is an exploded front perspective view of the hydrau-
lic door snubber to dipper door connection, according to an
exemplary embodiment.

FIG. 10 is aclose-up exploded back perspective view of the
hydraulic door snubber to dipper door connection, according
to an exemplary embodiment.

DETAILED DESCRIPTION

Before turning to the figures, which illustrate the exem-
plary embodiments in detail, it should be understood that the
present application is not limited to the details or methodol-
ogy set forth in the description or illustrated in the figures. It
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should also be understood that the terminology is for the
purpose of description only and should not be regarded as
limiting.

Referring to FIG. 1, a mining shovel 10 is shown, accord-
ing to an exemplary embodiment. The mining shovel 10
includes a dipper assembly 20 configured to hold earth and
other materials that are loaded into the dipper assembly 20 by
the action of a front shovel portion 16. The dipper assembly
20 includes a dipper door 12 that rotates around a pinned
connection 14. The dipper door 12 is configured to open and
close in part by virtue of its own weight.

Referring now to FIGS. 2 and 3, the dipper assembly 20 is
shown, according to an exemplary embodiment. The dipper
assembly 20 includes a dipper 22 having an open dipper
bottom 24. A front wall 26 is coupled to a back wall 28 with
side walls 30. Rearward edges 32 of the walls 26, 28, and 30
define the open dipper bottom 24. Forward edges 34 of the
walls 26, 28, and 30 define an open forward end 36 of the
dipper 22 through which the dipper 22 is filled. Teeth may be
provided on the forward edge 34 of the front wall 26 to define
a cutting edge that cuts into the ground to fill the dipper 22.

The dipper door 12 is pivotally connected to the dipper 22
and abuts the rearward edges 32 of the dipper walls 26, 28,
and 30 to close the dipper bottom 24. A pair of L-shaped
dipper door lugs 38 extend from the dipper door 12 past the
dipper back wall 28 rearward edge 32. The door lugs 38 are
each coupled to the dipper door mounting lugs 37 by a pinned
connection 14. The dipper door 12 is configured to pivot
about the pinned connection 14, swinging away from the
open dipper bottom 24 toward an open position to discharge
the load in the dipper 22.

The dipper assembly 20 also includes a hydraulic door
snubber 40 (see also FIG. 4). The hydraulic door snubber 40
is coupled to the dipper door 12 by a snubber link 42 and a
bolted connection 56. The hydraulic door snubber 40 may
engage the dipper door lugs 38 to dampen the swinging
motion of the dipper door 12 as the dipper door 12 swings
between the open and closed positions. The hydraulic door
snubber 40 includes a hydraulic cylinder 44 configured to
apply compressive force to the hydraulic door snubber 40,
clamping the snubber 40 together under a substantially con-
stant load or pressure. The hydraulic cylinder 44 is sized
according to the minimum and maximum pressure required to
reduce the speed of the dipper door 12. The hydraulic cylinder
44 is configured to apply a predetermined pressure to the
hydraulic door snubber 40. In exemplary embodiments, the
predetermined pressure is approximately twenty percent
greater than the maximum pressure required to reduce the
speed of the dipper door 12.

The hydraulic door snubber 40 also includes a snubber
base 48 (see FIGS. 5 and 6). In exemplary embodiments, the
snubber base 48 is a bracket that is welded to the back wall 28
of'the dipper 22. In other embodiments, the snubber base 48
may be coupled to the back wall 28 in any other manner
suitable for the application. The snubber base 48 includes a
connecting plate 50 that is positioned vertically on the snub-
ber base 48 and formed to receive the hydraulic cylinder 44.
The connecting plate 50 is welded to the lower portion of the
snubber base 48 in exemplary embodiments. The snubber
base 48 is coupled to mounting plates 41 and friction plates 46
(see also FIG. 7). The mounting plates 41 and friction plates
46 are formed to receive the hydraulic cylinder 44. The
hydraulic cylinder 44 is positioned through the mounting
plates 41, the friction plates 46, the connecting plate 50, and
the snubber link 42, pivotally coupling the snubber link 42 to
the snubber base 48. The hydraulic cylinder 44 is connected to
a hydraulic system 80 that supplies pressurized hydraulic
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fluid to the hydraulic cylinder 44. The hydraulic system 80 is
shown in further detail in FIG. 8. The hydraulic door snubber
40 is shown in further detail in FIGS. 4 through 7.

Referring further to FIG. 4, a top view of the hydraulic door
snubber 40 is shown, according to an exemplary embodiment.
As shown in FIG. 4, the hydraulic door snubber 40 is coupled
to the dipper door 12 by the snubber link 42. The snubber link
42 has a first end that is coupled to the dipper door lugs 38.
The snubber link 42 may be coupled to the dipper door lugs 38
by a pinned connection, or by any other connecting hardware.
The snubber link 42 has a second end that is pivotally coupled
to the snubber base 48. As the dipper door 12 rotates between
an open and closed position, the snubber link 42 pivots rela-
tive to the snubber base 48.

In exemplary embodiments, the snubber link 42 includes
two mating plates 51 that extend from a bolted connection 53
and are configured to mate with two mounting plates 41 and
a connecting plate 50 that forms a portion of the snubber base
48. Four friction plates 46 are positioned in between the
mating plates 51, the mounting plates 41, and the connecting
plate 50 (shown in further detail in FIG. 7). In other exem-
plary embodiments, the hydraulic door snubber 40 may
include more orless plates 41, 46, 50, and 51, as is suitable for
the particular application. For instance, the number of friction
plates 46 and mounting plates 41 may be modified based on
the size and weight of the dipper door 12. The hydraulic
cylinder 44 extends through the mounting plates 41, friction
plates 46, mating plates 51, and connecting plate 50, which
are each formed to receive the hydraulic cylinder 44. The
hydraulic cylinder 44 is positioned within the snubber base
48, having a head portion 55 and a tail portion 57 protruding
from opposite ends of the snubber base 48. The hydraulic
cylinder 44 is configured to apply a substantially constant
compressive force to the plates 41, 46, 50, and 51 regardless
of the effects of wear on plates 41, 46, 50, and 51, clamping
the plates 41, 46, 50, and 51, and thus reducing the swing
speed of the dipper door 12.

Referring now to FIG. 5, a cross-section of the hydraulic
door snubber 40 is shown in the 5-5 direction according to
FIG. 4. The hydraulic door snubber 40 includes one or more
connectors 52. The connectors 52 are openings in the hydrau-
lic door snubber 40 that are configured to receive or distribute
fluids. In exemplary embodiments, the connectors 52 are
configured to provide a fluid connection from the hydraulic
cylinder 44 to a hydraulic pump 94 (shown in FIG. 8). The
hydraulic pump 94 is intended to introduce pressurized
hydraulic fluid into the cylinder 44 to provide a compressive
force for the hydraulic door snubber 40. In other embodi-
ments, the connectors 52 provide a fluid connection to the
outside atmosphere through a filter, so that air can be released
from the base of the hydraulic cylinder 44. The connectors 52
may also fluidly connect the hydraulic cylinder 44 to any
other component, as is suitable for the particular application.

According to the illustrated embodiment of FIG. 5, the
head portion 55 of the hydraulic cylinder 44 is held within the
hydraulic door snubber 40 by one or more screws 58. The
screws 58 couple the hydraulic cylinder 44 to the mounting
plate 41, securing the head portion 55 of the cylinder 44 to the
mounting plate 41 and thus the hydraulic door snubber 40.
The hydraulic door snubber 40 also includes one or more bars
54 configured to secure the head portion 55 of the hydraulic
cylinder 44. The bars 54 are coupled to the mounting plate 41
and are formed to accommodate the cylindrical walls of the
head portion 55. The bars 54 are configured to prevent the
hydraulic cylinder 44 from rotating relative to the mounting
plate 41 as the dipper door 12 operates.
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The hydraulic door snubber 40 also includes a piston 82
(shown in FIG. 7) substantially within the hydraulic cylinder
44 and aretainer 62 (shown in FIG. 6) configured to secure the
piston 82 to the tail portion 57 of the hydraulic cylinder 44. As
the hydraulic reservoir 43 is filled with pressurized fluid, the
piston 82 is pulled inward (e.g. toward the head portion 55)
along with the retainer 62, applying a compressive force on
the plates 41, 46, 50, and 51, and into the center of the
hydraulic door snubber 40. The bars 54 at the head portion 55
of'the hydraulic cylinder 44 retain the position of the cylinder
44, preventing the hydraulic cylinder 44 from rotating relative
to the mounting plate 41 or pushing out of the hydraulic door
snubber 40. The head portion 55 of the cylinder 44 applies a
force in the opposite direction of the piston 82 (shown in
further detail in FIG. 7), compressing the plates 41, 46, 50,
and 51. When the mating plates 51 are compressed, the rota-
tional movement of the snubber link 42 around the snubber
base 48 is restricted, which reduces the dipper door 12 speed
as it moves between an open and closed position. Although
the hydraulic cylinder 44 is shown by way of example to
“pull” the piston 82 in order to apply a compressive force, the
hydraulic cylinder 44 may be configured to “push” in order to
apply a compressive force, according to other embodiments.

Referring now to FIG. 6, a detailed side view of the hydrau-
lic door snubber 40 is shown in the 6-6 direction according to
FIG. 4. In exemplary embodiments, the retainer 62 includes
two mirrored (i.e. symmetric) pieces formed around the pis-
ton 82. The two pieces of the retainer 62 are coupled to each
other by a locking assembly 68. The retainer 62 may be
tightened at the locking assembly 68, fitting the retainer 62
around the piston 82. In exemplary embodiments, the piston
82 includes a recessed portion 72 (shown in FIG. 7) to accom-
modate the retainer 62. The recessed portion 72 is formed to
mate with the retainer 62. The retainer 62 is coupled to the
mounting plate 41 by one or more locking assemblies 64. The
locking assemblies 64 and 68 may include any locking hard-
ware that is suitable for the particular application. The
hydraulic door snubber 40 also includes one or more bars 66
coupled to the mounting plate 41. The bars 66 are formed to
fit the tail portion 57 of the hydraulic cylinder 44, and are
configured to prevent the tail portion 57 from rotating relative
to the mounting plate 41.

The retainer 62 is intended to hold the hydraulic cylinder
44 within the hydraulic door snubber 40 as the cylinder 44
applies a compressive force, and is pressed against the mount-
ing plates 41 by the force of the pressurized fluid pulling the
hydraulic cylinder 44. An opposing force is provided at the
head portion 55 of the hydraulic cylinder 44. The head portion
55 is connected to the housing 59 by one or more screws 61
(shown in FIG. 7), so that the head portion 55 is pressed
against the housing 59 in response to the cylinder 44 being
pulled by the pressurized fluid. The two opposing forces
compress the friction plates 46, mating plates 51, mounting
plates 41, and connecting plate 50, restricting the rotational
movement of the mating plates 51, and thus reducing the
speed of the dipper door 12 as it moves between an open and
closed position.

Referring now to FIG. 7, a detailed side view of the hydrau-
lic door snubber 40 is shown in the 7-7 direction according to
FIG. 5. The retainer 62 is formed around the recessed portion
72 of the hydraulic cylinder 44. The retainer 62 is intended to
prevent the piston 82 from being pulled through the tail por-
tion 57 ofthe hydraulic cylinder 44. The hydraulic cylinder 44
includes a hydraulic reservoir 43 configured to receive pres-
surized hydraulic fluid from the hydraulic pump 94 through
the connector 52. In exemplary embodiments, the reservoir
43 is filled with hydraulic fluid, pulling the piston 82 (i.e. the
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tail portion 57) to the left (according to FIG. 7), toward the
center of the snubber base 48. The retainer 62 is pressed
against the hydraulic cylinder 44 by the piston 82, creating a
force against the snubber base 48 in the same direction as the
movement of the tail portion 57 of the hydraulic cylinder 44.
An opposing force is provided at the head portion 55 of the
hydraulic cylinder 44. The head portion 55 is pressed against
the housing 59 in response to the piston 82 being pulled by the
pressurized fluid. The two opposing forces compress the fric-
tion plates 46, mating plates 51, mounting plates 41, and
connecting plate 50. The friction created by the compressive
force restricts the rotational movement of the mating plates
51, and thus the snubber link 42. As the rotational movement
of the snubber link 42 is restricted, the speed of the dipper
door 12 is reduced as it moves between an open and closed
position.

Referring now to FIG. 8, a schematic for the hydraulic
system 80 is shown, according to an exemplary embodiment.
The hydraulic cylinder 44 is fluidly connected to an accumu-
lator 84. In exemplary embodiments, the accumulator 84 is a
gas charge accumulator. The accumulator 84 stores and sup-
plies hydraulic fluid to the cylinder 44, creating a force on the
piston 82 within the cylinder 44. The force of the fluid push-
ing on the piston 82 causes the plates 41, 46, 50, and 51 to
clamp together, restricting the rotational movement of the
snubber link 42 around the snubber base 48, and reducing the
swing speed of the dipper door 12. The accumulator 84 may
be charged to a predetermined pressure configured to provide
the required clamping force (i.e. the force required to slow the
dipper door 12 to the desired speed) to the cylinder 44.

The hydraulic system 80 also includes a valve 90. The
valve 90 is configured to fill the hydraulic system 80 with
pressurized fluid. The valve 90 is also configured to discharge
pressurized hydraulic fluid from the system 80, if necessary.
For instance, fluid may need to be removed from the system
80 in order to perform maintenance or other services. The
system 80 includes a drain 92 at the valve 90 for draining
hydraulic fluid, as necessary.

The system 80 may be recharged or the clamping force may
be increased by pumping fluid into the system 80 with the use
of a hydraulic pump 94. The hydraulic pump 94 may be a
portable hand pump attached to the valve 90, in exemplary
embodiments. In other embodiments, the hydraulic pump 94
may be a remote pressure source, or another source of pres-
surized hydraulic fluid. The hydraulic pump 94 is configured
to pump fluid into the system 80 until the predetermined fluid
pressure is reached. The system 80 also includes a gauge 88
that is configured to monitor and indicate the fluid pressure
within the system 80. The gauge 88 may provide the fluid
pressure by a visual or audible output, or by any other manner
suitable for the application. The system 80 also includes a
bleed valve 96 at the cylinder 44, configured to release air
from the system 80 as necessary.

Referring now to FIGS. 9 and 10, exploded views of the
connection between the hydraulic door snubber 40 and the
dipper 22 are shown, with the hydraulic cylinder 44 removed
for clarity, and according to an exemplary embodiment. The
mounting plates 41, friction plates 46, and mating plates 51
are mated and coupled to the dipper assembly 20 at the snub-
ber base 48. The plates 41, 46, and 51 are coupled to the
connecting plate 50 at the snubber base 48 by the hydraulic
cylinder 44. The mating plates 51 are coupled to the snubber
link 42 by the bolted connection 53, also coupling the snubber
base 48 to the snubber link 42. The snubber link 42 is then
coupled to the dipper door 12 by the bolted connection 56,
and the dipper door 12 is coupled to the dipper assembly 20 by
the pinned connection 14. In this way, the hydraulic door
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snubber 40 is configured to control the swing speed of the
dipper door 12, slowing the dipper door 12 as it moves
between the open and closed positions.

The construction and arrangements of the hydraulic door
snubber, as shown in the various exemplary embodiments, are
illustrative only. Although only a few embodiments have been
described in detail in this disclosure, many modifications are
possible (e.g., variations in sizes, dimensions, structures,
shapes and proportions of the various elements, values of
parameters, mounting arrangements, use of materials, colors,
orientations, etc.) without materially departing from the
novel teachings and advantages of the subject matter
described herein. Some elements shown as integrally formed
may be constructed of multiple parts or elements, the position
of elements may be reversed or otherwise varied, and the
nature or number of discrete elements or positions may be
altered or varied. The order or sequence of any process, logi-
cal algorithm, or method steps may be varied or re-sequenced
according to alternative embodiments. Other substitutions,
modifications, changes and omissions may also be made in
the design, operating conditions and arrangement of the vari-
ous exemplary embodiments without departing from the
scope of the present invention.

INDUSTRIAL APPLICABILITY

The disclosed hydraulic door snubber may be implemented
into any rope shovel or other excavator having a bucket with
a door. The disclosed hydraulic door snubber may reduce the
swing speed of the shovel door by providing a hydraulic
cylinder to clamp the snubber, restricting the rotational move-
ment of the dipper door. The disclosed hydraulic door snub-
ber may also reduce the frequency of maintenance or pressure
adjustment by clamping the disks with a constant load. While
a bolted connection may lose clamping pressure as the fric-
tion disks wear, the force of the hydraulic cylinder charged by
an accumulator compensates for the friction material wear.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the disclosed
hydraulic door snubber. Other embodiments will be apparent
to those skilled in the art from consideration of the specifica-
tion and practice of the disclosed hydraulic door snubber. It is
intended that the specification and examples be considered as
exemplary only, with a true scope being indicated by the
following claims and their equivalents.

What is claimed is:

1. A dipper assembly for a mining shovel, the dipper
assembly comprising:

a dipper having a dipper back and an open dipper bottom;

a dipper door pivotally mounted to the dipper, configured

to pivot between an open position and a closed position
with a swing speed, and to cover the open dipper bottom;
and

a hydraulic snubber, comprising:

a base having one or more connecting plates;

one or more mounting plates coupled to the base and
configured to receive a link extending from the dipper
door;

one or more friction plates positioned parallel to the
mounting plates and the link; and

a hydraulic cylinder positioned through the mounting
plates, the connecting plates, the friction plates, and
the link to pivotally couple the link to the base,
wherein the hydraulic cylinder includes a head por-
tion protruding from a first end of the hydraulic snub-
ber, a tail portion protruding from a second end of the
hydraulic snubber opposite the first end, and a piston
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positioned through the plates and the link and extend-
ing out from the tail portion, wherein the hydraulic
cylinder is configured to clamp the mounting plates,
the connecting plates, the friction plates and the link
together and reduce the swing speed of the dipper
door by the piston pulling inward against the tail
portion and toward the head portion, causing the tail
portion and the head portion to apply a substantially
constant compressive force to the plates and the link
regardless of wear on the plates and the link.

2. The dipper assembly of claim 1, further comprising a
hydraulic system, the hydraulic system comprising:

an accumulator configured to supply pressurized hydraulic

fluid to the hydraulic cylinder to pull the piston inward
and clamp the plates and the link, wherein the accumu-
lator is charged to a predetermined pressure to supply the
pressurized fluid required to apply the substantially con-
stant compressive force regardless of wear on the plates
and the link, and wherein the substantially constant com-
pressive force is the force required to slow the swing
speed of the dipper door to a desired speed;

a valve configured to fill and bleed the hydraulic system;

ahydraulic pump configured to supply pressurized hydrau-

lic fluid to the accumulator, wherein the hydraulic pump
is configured to charge the accumulator to the predeter-
mined pressure; and

a gauge configured to monitor and indicate the fluid pres-

sure within the hydraulic system.

3. The dipper assembly of claim 2, wherein the hydraulic
pump is a portable hand pump configured to fluidly connect to
the hydraulic cylinder.

4. The dipper assembly of claim 1, further comprising a
retainer coupled to the hydraulic snubber, the retainer formed
around the piston and configured to press against the tail
portion of the hydraulic cylinder to apply the compressive
force to the plates and the link and retain the position of the
piston within the hydraulic snubber and extending from the
tail portion when the piston is pulled inward against the tail
portion.

5. The dipper assembly of claim 4, wherein the piston
comprises a recessed portion configured to receive the
retainer.

6. The dipper assembly of claim 1, wherein the link further
comprises a first end receiving the hydraulic cylinder and
pivotally coupled to the hydraulic snubber, and a second end
coupled to the dipper door, wherein the link is configured to
pivot about the base as the dipper door moves between the
open and closed position.

7. The dipper assembly of claim 6, wherein the first end
comprises one or more mating plates, the mating plates posi-
tioned parallel to the mounting plates, connecting plate, and
friction plates, a friction plate separating each of the mount-
ing plates, mating plate and connecting plate.

8. The dipper assembly of claim 7, wherein the hydraulic
snubber includes two mounting plates, four friction plates,
and one connecting plate, and the link includes two mating
plates, the two mounting plates at outside edges of the
hydraulic snubber, the two mating plates inside of the mount-
ing plates, and the connecting plate at the center of the
hydraulic snubber, each of the mounting plates, mating
plates, and connecting plate separated by one friction plate,
the plates positioned adjacent and parallel to each other and
configured to compress in response to the compressive force
of the hydraulic cylinder.

9. The dipper assembly of claim 1, further comprising one
or more bars configured to retain the position of the head
portion of the hydraulic cylinder relative to the one or more



US 9,180,558 B2

9

mounting plates at the first end of the plates when the piston
is pulled inward against the tail portion.

10. The dipper assembly of claim 1, the hydraulic cylinder
further comprising one or more openings, the openings con-
figured to receive or distribute fluids.

11. A hydraulic snubber for a door, comprising:

a base having one or more connecting plates configured to
mate with one or more mating plates of a pivotally
mounted link extending from the door;

one or more mounting plates coupled to the base and con-
figured to receive the one or more mating plates of the
link extending from the door;

one or more friction plates positioned adjacent to and par-
allel with the one or more mounting plates and config-
ured to be adjacent to and parallel with the one or more
mating plates of the link; and

a hydraulic cylinder configured to be positioned through
the connecting plates, the mounting plates, the friction
plates, and the mating plates to pivotally couple the link
to the base, wherein the hydraulic cylinder includes a
head portion protruding from a first end of the hydraulic
snubber, a tail portion protruding from a second end of
the hydraulic snubber opposite the first end, and a piston
positioned through each of the plates and extending out
from the tail portion, wherein the hydraulic cylinder is
configured to clamp the connecting plates, the mounting
plates, the friction plates and the mating plates of the link
together and restrict pivotal movement of the link by
pulling the piston inward against the tail portion and
toward the head portion, causing the tail portion and the
head portion to apply a compressive force to the plates of
the hydraulic snubber and the link.

12. The hydraulic snubber of claim 11, wherein the link has

a first end receiving the hydraulic cylinder and pivotally
coupled to the hydraulic snubber, and has a second end con-
figured to couple to a pivotally mounted door, and the link is
configured to pivot about the base as the door moves between
an open and closed position, and wherein the hydraulic cyl-
inder is configured to clamp the mounting plates, the friction
plates and the link together, reducing the pivotal movement of
the link about the base.

13. The hydraulic snubber of claim 11, further comprising
a retainer coupled to the hydraulic snubber, the retainer
formed around the cylinder piston and configured to press
against the tail portion of the cylinder to apply the compres-
sive force to the plates and retain the position of the piston
within the hydraulic snubber and extending from the tail
portion when the piston is pulled inward against the tail
portion.

14. The hydraulic snubber of claim 13, wherein the piston
comprises a recessed portion configured to receive the
retainer.

15. The hydraulic snubber of claim 11, wherein the one or
more mating plates are positioned parallel to the mounting
plates and friction plates, a friction plate positioned between
each mounting plate and mating plate.

16. The hydraulic snubber of claim 15, wherein the hydrau-
lic snubber includes two mounting plates, four friction plates,
and one connecting plate, and the link includes two mating
plates.
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17. The hydraulic snubber of claim 16, wherein the two
mounting plates are positioned at outside edges of the hydrau-
lic snubber, the two mating plates positioned inside of the
mounting plates, and the connecting plate at the center of the
hydraulic snubber, each of the mounting plates, mating
plates, and connecting plate separated by one friction plate,
the plates positioned adjacent and parallel to each other and
configured to compress in response to the compressive force
of the hydraulic cylinder.

18. The hydraulic snubber of claim 11, further comprising
one or more bars configured to retain the position of the head
portion of the hydraulic cylinder relative to the one or more
mounting plates at the first end of the plates when the piston
is pulled inward against the tail portion.

19. A method for installing a hydraulic snubber for a dipper
door, the method comprising:

providing a base having one or more connecting plates

configured to receive a hydraulic cylinder;

providing one or more mounting plates configured to

receive the hydraulic cylinder;

providing one or more friction plates configured to receive

the hydraulic cylinder;

providing a link configured to pivot about the base, the link

having one or more mating plates configured to receive
the hydraulic cylinder;

positioning the mounting plates, friction plates, connecting

plates, and mating plates adjacent to and parallel to each
other;

inserting a hydraulic cylinder through the connecting

plates of the base and through each of the mounting
plates, friction plates, and mating plates to pivotally
couple the link to the base, wherein the hydraulic cylin-
der includes a head portion protruding from a firstend of
the plates, a tail portion protruding from a second end of
the plates opposite the first end, and a piston positioned
through each of the plates and extending out from the tail
portion;

retaining the hydraulic cylinder substantially within the

base; and

applying a compressive force to the connecting plates, the

mounting plates, the friction plates, and the mating
plates by pumping pressurized hydraulic fluid into the
hydraulic cylinder, wherein the pressurized hydraulic
fluid pulls the piston inward against the tail portion and
toward the head portion, causing the tail portion and the
head portion to apply the compressive force to the plates,
clamping the plates to reduce the pivotal motion of the
link about the base, and wherein the compressive force
applied to the plates is substantially constant regardless
of wear on the plates.

20. The method of claim 19, further comprising coupling a
removable retainer to the piston, the removable retainer
retaining the hydraulic cylinder substantially within the base
when the retainer is installed and the piston is pulled inward
toward the head portion, and allowing the hydraulic cylinder
to be removed from the base when the retainer is removed.

#* #* #* #* #*
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